Inhibition of MPEP on the development of morphine antinociceptive tolerance and the biosynthesis of neuronal nitric oxide synthase in rat spinal cord.
We evaluated the ability of spinally administered 2-methyl-6-(phenylethynyl)-pyridine (MPEP), a selective antagonist of the metabotropic glutamate receptor subtype 5 (mGluR5), and 2-chloro-5-hydroxyphenylglycine (CHPG), an mGluR5 agonist, to modulate the antinociceptive action and tolerance of intrathecal (i.t.) morphine infusion in rats, and assessed the expression of spinal nitric oxide synthase (NOS). MPEP co-infused with morphine not only preserved the analgesia and retarded the development of antinociceptive tolerance, but also partially inhibited the up-regulation of spinal nNOS protein. However, the loss of morphine antinociceptive effect and tolerance were accelerated when CHPG and morphine were co-infused, while spinal nNOS activity was significantly up-regulated. We hypothesize that activation of mGluR5 and NMDA receptors occurs after the appearance of antinociceptive tolerance to morphine. The activation of these receptors might stimulate an increased concentration of intracellular calcium and activation of PKC, which both play a vital role in the development of morphine antinociceptive tolerance and expression of spinal NOS. The synergistic effect which seems to exist between mGluRs and iGluRs may also contribute to this phenomenon.